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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJIOTMM TEOPETHYECKYIO OCHOBY JJIS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB, MOJIOKEHHUS 00 00LIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MoIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIECTBOBAaHUS 4YeNoBedecKoro obmiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€W, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
NeSTENbHOCTU/Y4eOHBIX JEUCTBUN 00yYalolmUXcsi IO OCBOCHHUIO COJIepKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'O PAHIa U CYIIHOCTU OCHOBHBIX IPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4HCJIe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BAaHUN YEJIOBEKA, MEIHMKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CWIICHHE BHUMAaHHUA K IIPUKJIATHON HAIPABICHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CIOCOOHOCTH aJaliTUPOBAThC K HM3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIEIOC
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMUECKOr0 MBIIUICHUS, IEHHOCTHOI'O OTHOUIEHUS K KUBOU MpUpojie
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, ~KOMMYHUKAIMOHHBIX W HMH()OPMAIIMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcoOCTaBWJIM OCHOBY /I OIpeAeNieHus IMOAXOJOB K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP KAaHUs, KOTOPHIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CTpykTypupoBaHHE COAEpXaHHUs y4yeOHOro MaTepuana B Iporpamme o
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEIYIOIINE COAEp KaTeNbHble JINHUU: «bronorus kak Hayka. Metozasl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUIIaX, CIYXKaIIUX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIH, BBIAAIONMIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpTraHU3aIl1u;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOydarmMXcs YMEHHH WIIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS STHUSCKHUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUU B ITOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISCTCS OOS3aTEIbHBIM YYCOHBIM IIPEAMETOM, BXOJSIINM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JI1s u3yueHus OMoOJ0TUM Ha 0A30BOM YPOBHE CPEJIHETO 00IIero 00pa3oBaHuUs
otBoauTCcs 67 dacoB: B 10 kimacce — 34 gaca (1 gac B Hexenmo), B 11 kmacce — 33
yaca (1 uac B Heziel0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorum B (QopMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHI ), OnochepHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
Hes3ameHnnmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®depmeHTHl — Ouosiormyeckue Kartaiauzatopel. Ctpoenue ¢depMeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1eJUI0I103a). buonornvyeckre GyHKIMH YTIIE€BOJIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Knetounas reopus — mpumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas xuBas cuctema. OOmme TpPU3HAKU KIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOEeHUsl MpoKapuoTudyeckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHouabl kietku: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOUIOB KJIETKU. Brirrouenus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «brnocunTe3 0enkay, « CTpOeHUE MOJICKYJIbI OCITKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABD, «JIUmuab».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pab6ota Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BellecTB: aBTOTPOQHBIN U reTepoTpodHbId. Poiib ¢pepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanust reHeTnmdeckoil mHMOpManuu B KIETKe. | €HETUYECKUM KOJ M €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEGHHOCTH CTPOEHUSI U HKM3HEHHOTO 1HMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CtpoeHue u GyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, « 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KiIeTku», Moaesb cTpykTypsl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAaYEHHUE JIJIs1 CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

'ameTtorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK y KUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpPHMOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BerertaTuBHOe pa3zMHOXKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
4yesoBeKka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENapaThI «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIIKAa JyKa», MarHUTHAas MOJENb-allUIuKanus «J/lenenne KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKA JIyKa HAa TOTOBBIX MUKpOIIpEnaparax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOTCHETUYECKUM, MOJIEKYJISIPHO-TeHETUUECKN). (OCHOBHBIE T'€HETUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonorubpuaHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno JgoMuHHUpOBaHMS. 3aKOH pACIICIUICHHS [PU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee cKkpemuBanue. Mcnonp30BaHne aHATU3UPYIOLIErO CKPENIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTHUEeCKHUE KapTHhl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTECPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHasi, uiyM TreHOTUINIMYECKas, H3MEHUYMBOCTh. KoMOMHATHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAJIOB B HAcIeACTBEHHOW n3MeHunBocty H. . BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-TE€HE TUYECKHU . CoBpeMeHHOE ONpeeICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpHHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUIN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpenuBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO ¢ mnoyioMm», «KapuoTumsl yemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunHupoBanue», «Jurubpuanoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlabopatopnasi pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuenne H. WM. BaBuioBa 0 I1EHTpaxX TMPOUCXOXKACHUS UM MHOr000pa3us
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHusg. CKpelMBaHUE YHUCTHIX JUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonoruss kKak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpUs. ITalbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W ITHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTteHuil», «llopoasl m1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKU TUIOJ0B U KOPHEILIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEABHBIM  YYaCTOK, B TEIUIMYHOE XO34WCTBO, JaOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC
Conepxxanue yueOHOTO Kypca

Tema 1. OcHOBHBIE yUeHHS 00 IBOJIIOIUA

Uctopus paszsutue 3BontoniMoHHbIX uaei. Hayunsie B3rasansl K. Jlunnes u XK.b.
Jlamapka. DBomtonmonHas teopus Y. Japsuna. CBUIETENBCTBA IBOJTIOIUA KUBOU
IPUPOBI: MaJ€OHTOJIOTMYECKHE, CpPaBHUTEIHLHO-aHATOMUYECKHUE,
AMOPHOIOTHYECKHE, ouoreorpaduyeckue, MOJIEKYJIIPHO-TEHETUUECKHUE.
Cunrerndeckas Teopus 3BoJirounu. CBUIETEIBCTBA 3BOJIIOLMH KUBOU MPUPOIBI.
MukposBomonuss W MakposBostouus. Bua, ero kpurepuu. Ilomynsamus —
3JEMEHTapHas €IMHUIA SBOJTIONUHU. J[BMXKYIIIME CUJIBI SBOJIIOLIMH, UX BIUSHUE Ha
reHooH nomysiuu. HanpasieHus 3BOJTIOHH.

JlaGoparopuass paGora Nel «Onucanue BuAA N0 MOP(GOIOrHIECKOMY
KPHUTEPHIO» JlaGopaTopHas padora Ne2 «BbisiBjieHHe NPHUCTIOCO0JIeHU
OPraHU3MOB K BJIUSIHUIO PA3JIHYHBIX IKOJOTHYECKHX (PAKTOPOB)

Tema 2.0CHOBBI CeJIEKIMU 1 OMOTEXHOJIOTNH

MHoroo0Opa3ue  OpraHM3MOB  KakK  pe3yJbTaT  dJBOJIONUU.  [IpuHIIUAIBI
KkIaccuukamm, cucreMatuka. OCHOBBI CENEKIMH W OMOTEXHOJOTHH. YYeHUe
H.M.BaBumoBa o0 1ieHTpax MHOrooOpaswsi M TPOHUCXOXKIACHUS KYJIbTYPHBIX
pacTEHUN.

IlpakTuyeckas padora NelAHaiIuM3 M OLEHKA 3THYECKHX ACHEKTOB
Pa3BUTHA HEKOTOPBIX HCCJIe-
JOBaHMI B OMOTEXHOJIOTHH.
JloCTH>XEeHUsI OTEYECTBEHHBIX YUEHHBIX B 00JACTH CENEKIIMU U OMOTEXHOJIOTHH.

Tema 3. AHTpoOmoOrexes
I'unoressl MMPOHUCXOXKACHHUA JXHM3HM Ha 3emiie. OCHOBHBIE DTalbl 3BOJJIOIINN

opraHuyeckoro Mupa Ha 3emsie. MeTonbl JTaTUPOBKH COOBITUNA MPOULIOTO,
F€OXPOHOJOTUYECKAs MIKaJA.



CoBpeMeHHBbIE TpPEACTABICHUS O MPOUCXOKIECHUU YEJOBEKa. BOJIIOLHUS
yesioBeKa (aHTpororeHes). /JIBuxkyiine cuiabsl aHTpororenesa. Pacel yenoBeka, ux
MIPOUCXOKECHUE U €TUHCTBO.

Tema 4. OCHOBBI IKOJIOTHH

[Ipucnocobnenust OpraHu3MoB K JEHCTBUIO 3KOJOTUYECKUX (PaKTOPOB.
buoreonenos. Dkocucrema. PasHooOpasue »skocucteM. BzaumooTHOIIEHHS
NOMYJIALIMI pa3HbIX BUJIOB B 3KocucTeME. KpyroBopoT BEMIECTB ¥ TOTOK SHEPTUU
B DKOCUCTEME. YCTOMYMBOCTh M JWHAMHMKa 3KocucTeM. llocnencTBust BIMSHUS
JeSTENbHOCTH ueJoBeKka Ha 3Kocuctembl. CoxpaHeHHe Ouopa3sHOOOpa3usi Kak
OCHOBA YCTOMYHUBOCTH IKOCUCTEMBI.

3anoBeIHUK «JIOCHHBIN OCTPOB»

IIpakTuyeckas padoraNe2 «CocTaB/ieHre NUIIEBbIX HENe».

IIpakTuyeckas padora Ne3 «Onucanue IKOCUCTEM CBOEl MECTHOCTID)

Tema 5. DBosonust 0uocdepsnl u 4ej0BEKA

Crpykrypa  Ouoceppl.  3aKOHOMEPHOCTH  CYIIECTBOBaHMS  Ouochepsl.
KpyroBopoTsl BermiecTB B Ouocdepe.

['moGanpHBIE aHTpONOTeHHBIE M3MeHEeHHsT B Onocdepe. [IpodiieMbl ycTOMYUBOTO
pa3BuTus. [lepcrieKTUBEI pa3BUTHS OMOJIOTHYECKUX HAYK.

IIpakTuyeckass padora Ned «OneHka AaHTPONOTeHHbLIX W3MEHEHUN B
pupoIe»



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNUOJIOTN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIBTATHI
1) rpasKaIaHCKOTro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OO0S3aHHOCTEH, yBa)KEHUE
3aKOHA M TIPaBOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESTEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpEEeNsATh COOCTBEHHYIO TIO3WIIMIO TI0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMHU IIEHHOCTAMHU U
COIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBIINOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HMCCIEIOBATEIbCKUX 3a/lad, YBaXUTEIHHOTO
OTHOIIEHUS K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOMN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUUCKOM TrPaKTaHCKOMN WJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOMl Kpau, CBOO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIECIHNIO U MaMSITHUKAM IIPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTWMH, TOHWUMAaHUS 3HAYCHHUS OWOJOTMM B TO3HAHUHU 3aKOHOB
MIPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIECTBA;

uaenHas yOeKIEHHOCTb, TOTOBHOCTh K CIIyXeHHI0 W 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOTO IMOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAlIMI0 M MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3IAHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOTO MNPUHATUA LEHHOCTEM CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaguLUUsMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

ITIOHMMAaHUE 3MOLUOHAIBHOTO BO3JICUCTBUS KUBOW MPUPOJBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCHUTAHUSA, (POPMHUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOLMOHAJIBLHOTO 0JIArONOJTYYHsA:

NMOHUMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pas3a KHU3HU
(3mopoBoe  TUTaHHWE, COOJIIOJCHWE THUTHMEHUYECKUX TPaBUI U HOPM,
cOQJTaHCUPOBAHHBIN PEXKUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

MOHMMAaHWE 1EHHOCTU TMPAaBUJI HMHIAWBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€301acCHOT0 MOBEACHUS B CUTYAIMX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JTOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIECHHOCTH MacTepPCTBa, TPY10t00u¢e;

TOTOBHOCTh K AKTHUBHOW JEITECIbHOCTH TEXHOJOTHMUYECKOM M COIHAIILHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3nuHbIM cepam mpodeccnoHanbHON ACATEILHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccud ©  Pealn30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHWIO M CaMOOOPa30BaHHMIO Ha
NPOTSHKEHUU BCEU KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK HCTOYHHUKY
KW3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTHYECKOW KYJIBTYpPhl: TPHOOpPETEHHE OIbITa
IUIAHUPOBAHUS TOCTYIIKOB MW OIEHKA WX BO3MOXHBIX TMOCICICTBUNA ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00aTBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIEeM M MyTel HX
pelIeHus;



CIIOCOOHOCTh HMCHOJIB30BaTh MPUOOpETaeMble MNpPU U3YYEHUH OHOJOTUH
3HaHUST M YMEHUS TIPU pEUICHUH TPOOJEM, CBSI3aHHBIX C palMOHATBHBIM
MPUPOJIONONIB30BaHUEM  (COOJIO/ICHHE  MpaBWI  TOBEJIECHHUS B MPUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE pAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JIEUCTBUH, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Ccpejie, YMEHHE MPOrHO3MPOBATH HEOIArONMpPUSITHBIE 3KOJOTHYECKUE
MOCJIEACTBUS NMPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJIM4YME Pa3BUTOTO SKOJIOTMUYECKOT'0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OmbITa NesTEeNbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUECKON JMEATEIbHOCTU YKOJOTUUECKOM
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO HA JIUAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U NTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHUs €€ poju B
(GbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3[IaHUU IIEIOCTHOTO
Npe/ICTaBleHus 00 OKpYXKAloIleM MHpE Kak O €JIMHCTBE MPHUPOAbI, YeJIOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHHU JJII COBPEMEHHOW ITMBUIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PANMOHATIBEHOMY
MCIIOJIb30BAHUIO TIPUPOJHBIX PECYpCcOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIIEHUSI OOLIEd KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaAaMOTHOCTH OOydYarommuxcs, ¢hopMUpyeMoi
MIPU U3YUYEHUU OUOJIOTUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEeMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHUS SIBIICHUM OKPYXAIOIIEr0 MUpPAa U MPOUCXOASIIUX B HEM HM3MEHEHHU,



yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKIIOUEHHMS Ha OCHOBE HAy4dHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LEJIBbI0 NOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIIONb30BaTh OHOJOTUYECKUE 3HAHUA IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAaYYHOH JESITENbHOCTH, T'OTOBHOCTb OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCT HUHANBUAYAIBHO U B TPYIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

Osiaaenune YHHBePCAJIbHBIMH y4eOHBIMU MO3HABATEJIbLHBIMH
JefCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHE JeiCTBHS:

CaMOCTOSATCILHO  (OPMYyJNIMpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHUW 3HAHWUW TPHEMBI JIOTHYECKOTO MBIIUICHHS
(aHanmm3a, CHHTE3a, CpaBHEHUS, KiIacCU(pUKAIMK, 0000IIEeHHS ), paCKPhIBaTh CMBICIT
OMOJIOTUYCCKUX TMOHATHN (BBIICIATh UX XapaKTCPHBIC NMPU3HAKU, YCTAHABIIMBAThH
CBSI3H C JIPYTUMU TTOHATHUSIMU);

ONpeNeNsITh eI JeATEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTCPUH UX
JTOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI JICITCIIBHOCTH C TIOCTABJICHHBIMU IIEIISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBbSICHEHUS (PAKTOB U SBICHUU
YKUBOM MPUPOBI;

CTPOUTH JIOTMYECKHE PACCYXKACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, IIO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B paccMaTPUBACMbBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIIOUCHUS;

IPUMEHSTH CXEMHO-MO/IeJIbHEIC cpeacTBa JUIS IpeACTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TakKe  IMPOTHBOPEYHMM  Pa3HOr0  pPojaa,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIHXCS
MaTepHUalIbHBIX U HEMaTepHUAIIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBHI B JICATCIIBHOCTH, OIICHUBATH COOTBETCTBUE PE3YIHLTATOB
IIEJISIM, OIICHUBATh PUCKH MOCIISICTBHH JICATEILHOCTH;

KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHUSAX  PeEajbHOIO,
BHPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIIJICHHUE MPU PEIICHUN KU3HECHHBIX IPOOJIEM.

2) 0azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:



BJIa/I€Th HABbIKAMU YYEOHO-UCCIIEI0BATENbCKON U TPOEKTHON JI€ATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M  TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh PAa3IMYHbIE BHUABl JIEATEIBHOCTH IO MOJYYEHHIO HOBOIO
3HaHMSI, €ro HHTEpHpeTaluH, NpPeoOpa3OBaHUI0 W MPUMEHEHUI0 B Y4YEOHBIX
CUTYallUIX, B TOM YKCJIE IPU CO3[IaHUN YYE€OHBIX U COIIMAIbHBIX MPOEKTOB;

(GbopMHUpOBaTh HAYUHBIN TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHUEMH,
KJIIOYEBBIMU TOHITUSIMU U METOJIaMH;

cTaBuUTh M (OpMyIUpoBaTh COOCTBEHHBbIE 3aJadyd B 0Opa3zoBaTeIbHOU
NEeSTENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUNOTE3y €€ pelIeHUs, HAXOAUTh apryMEeHThl JUIsl JI0Ka3aTesbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHANIM3UPOBATh TIOJYYEHHbIE B XOJE pEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBJISTh 1I€JIEHAIIPABICHHBIM IOUCK IEpeHOCa CPENCTB U CIIOCOOOB
AecTBUs B IPO(hecCHOHAIBHYIO CPENy;

yMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M INPAKTUYECKYIO 00JIacTH
KU3HEEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, MpEUIaraTb OPUTMHAIbHBIE MOAXOABI U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKaIOL1e aIbTEPHATUBHBIC PEILICHUS.

3) paboTa ¢ nunopmaumeii:

OpPUEHTHUPOBATHCS B PA3IMUYHBIX UCTOUHHUKAX UH(OpManuu (TeKcTe yueOHOro
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTepaType, OHOJOTHYECKHX CJIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UPOBATh
MHGOPMAIMIO PAa3IUYHBIX BUJOB U (DOPM MpE/CTaBICHUS, KPUTUYECKU OLICHUBATh
€€ JOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTS;

(GopMyIupOBaTH 3aIPOCHl U MPUMEHATh PA3IUYHbIE METOJbI MPHU MOUCKE U
orbope Omosormueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS yYeOHBIX
3a/ay;

npuoOpeTaTh OMBIT MCHOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX
TEXHOJIOTUI, COBEPIIEHCTBOBATh KYJIbTYpPy aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
ITOMCKOBBIX CUCTEM;



CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJbHYIO  (OpMy  NpeCTaBICHUS
Oouonornyeckoil nHpopmauu (cxeMbl, rpaduku, AUArpaMMbl, TaOIHLbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KAyecTBE CpeAcTBa mpu padoTe ¢
Ouonornyeckoil HMHPOpMaUMEN: TPUMEHATh XHUMHUUYECKHe, (U3MYecKue W
MaTeMaTU4YecKue 3HaKh W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHME  CpEICTBA
HAarJIAIHOCTH;

BJaJ€Th  HaBbIKAMHU  pACMO3HABaHUS M 3alUTBl  WHGOpMaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHne yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o6meHue:

OCYIIECTBIISITh KOMMYHUKAILIMH BO BCeX cepax KU3HHU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JIUCKYCCHUHU TIO CYILECTBY OOCYX/IaeMOW Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHS OTHOCUTEIBHO BBINOJIHEHUS MpeasiaracMoi
3a/layd, YUUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIUNA APYTMX yYaCTHUKOB
JUanora Wiv JUCKYCCHUH);

pacno3HaBaTh HeBepOajbHbIE CpeacTBa OOIIEHHS, TOHMMATh 3HAYCHUE
COLMAbHBIX 3HAKOB, MNPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaluil,
YMETb CMAr4aTh KOHQIUKTHI U BECTU MIEPETOBOPHIL;

BJIAJIETh PA3JIMYHBIMU cTIOCOOaMU OOLIEHMS] M B3aUMOJEWUCTBHUS, IMOHUMATh
HaMepeHus IPYrux JIoJeH, MPOsBIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOH opMe (HOpMyIHpOBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs IeSITeJIbHOCTh:

INOHMMATh M HCIOJIb30BaTh NPEUMYILECTBA KOMaHIHON U MHAMBHUIYaJIbHOM
paboThI U peNIEHUU OMOTOTHYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBbIX (JOPM B3aUMOJCHCTBHS NPHU peLIeHUH yueOHOM 3a/1a4H;

BBIOMpAaTh TEMAaTUKY M METOJbl COBMECTHBIX JACUCTBUH € yu€TOM OOIIKX
MHTEPECOB U BO3MOYKHOCTEHN Ka)A0r0 YieHa KOJJIEKTHBA;

OPUHUMATh LE€M  COBMECTHOW  JEATENbHOCTH, OpPraHU30BBIBaTH MU
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUKEHUIO: COCTABJAThH IUIAH JIEHCTBHM,
pacupenensaTe poJM C YYETOM MHEHHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOET0 BKJAJAa W KAXKJIOTO Yy4YaCTHUKA KOMaHAbI B
OOIIMii pe3ynbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IMO3ULHUA HOBU3HBI,
OpPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;



OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsX, POSBIIATh TBOPUECTBO U BOOOpaKeHUE, OBITh MHUIINATHBHBIM.

OBj1ajieHNe YHUBEPCAJTBHBIMHU PEeryJISITHBHBIMHU TeHCTBHIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUA IS BBISBICHUS MpoOJIeM U HX
pEIICHHS B )KM3HEHHBIX U YUCOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUU LEJIEBblE W CMBICIOBBIE
YCTAaHOBKHM B CBOUX JICMCTBUSIX U MOCTYIKaX MO OTHOIICHUIO K KUBOWU MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIbHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBISATH
npoOJeMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JESATEIHPHOCTH U )KU3HCHHBIX CHTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pElIeHUs NpodiieMbl € y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUH;

JieNaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a penieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOH SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENIbHBIA U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTUBHI B NIESTEIHbHOCTD,
OILICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIQ/JIETh  HAaBbIKAMU  [O3HABAaTEIBHOM  peQIeKCMH  KaKk  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA M MBICIUTEIBHBIX TIPOIECCOB, MX PE3YJNbTaTOB H
OCHOBaHWM, MCTOIB30BaTh MPUEMBI peICKCUU NIl OLEHKH CUTYyalluH, BhIOOpa
BEPHOI'O PEILLIEHUS;

yMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS M0 HUX
CHUKEHUIO;

NPUHUMATh MOTHUBBI M apryMEHTHl JPYTUX TPU aHaJIU3e pPe3yJbTaToB
NEeATEeNbHOCTH;

3) mpuHsITHE Ce0Os M APYTrHUX:

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTUX TPHU aHaJIu3e pPe3yJbTaTOB
NEeATEeNbHOCTH;

MPU3HABATH CBOE MPaBO M MPABO APYTUX HA OMINOKH;

pa3BUBATH CHOCOOHOCTh MOHUMATh MUP C MO3UIIMH APYTOro 4eIoBeKa.



NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHblEe pe3ynbTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjacce OTPa)XaroT:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpa M HAay4HOTO MHMPOBO33pPEHMS, O BKJIAJE POCCHUCKUX H
3apyOeKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTUE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA I PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPacKpbIBaTh COJEp)KaHHE OMOJOTMYECKHX TEPMHUHOB U TOHSATHMA:
KU3Hb, KIJIETKa, OpraHu3M, MeTa0onu3M (0OMEH BEIIeCTB U MPEeBpalleHUE
HHEPrumn), TOMEOCTa3 (caMoperyJssiius), YpOBHEBass OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCTIPOM3BEICHHUE (PENPOIYKIHUS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEeOpuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHas JIorMa MOJIEKYJIsApHOW Ouonorun), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 LeHTpax MHOTrooOpasus u
POUCXOXKIEHUST KynbTypHBIX pactenuit H. . BaBunosa), onpenensite TpaHUIIbI
UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHHE BIAJEeTh METOAaMHU HayYHOI'O TTO3HAHMS B OMOJIOTUU: HAOO/IeHHE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUW, OpPraHW3alys U MPOBEJICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABW)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEAyeMbIMU BeJIMYMHAMHU, OOBSCHEHHE IMOJIYYCHHBIX
pPE3YyABTATOB, WCIOJIb30BAHHBIX HAYYHBIX IMOHSATUNA, TEOPHUH M 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAaHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MIPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
MIPOLIECCOB: OOMEHA BEILECTB U NPEBpAIICHUs HEPIHU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO0 M JHEPreTUYecKkoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHMSI, PA3MHOXKEHMS, HWHAMBUAYAJbHOTO pPa3BUTHS OpraHU3Ma
(oHTOTEHER);

yYMEHUE MPUMEHITh MOJIy4YEHHbIC 3HAHUA A OOBSACHEHUS OMOJOTHYECKHX
MIPOLECCOB U SIBJICHUU, JJISl NMPUHATUSA NMPAKTHUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C LEeIbl0 oOecredeHuss Oe30MacHOCTH CBOETrO 370POBbSl M 310POBbS
OKpPYXAaIOLIUX JI0AEH, COOMI0IEHNS HOPM I'PAMOTHOTI'O ITOBEJICHUS B OKPY>KAIOIIEH
NPUPOJTHON Cpele, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JTOCTHKEHUN
COBPEMEHHOU ononoruu " OMOTEXHOJIOTUI TUISL PaLMOHAIBHOTO
IPUPOAOIIOIB30BAHUS;

YMEHHE peliaTh JJEMEHTapHble TE€HETHYECKHE 3aJaud Ha MOHO- U
OUTHOPUAHOE CKpEIIMBAaHUE, CLEIJIEHHOE HAacIeJOBaHUE, COCTABIISATH CXEMBI



MOHOTHOPHIHOTO CKPEIIMBAaHUA NJIsl MPEICKa3aHHs HacleAOBaHUs MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHUE BBINOJNHATH JA0OPATOPHBIE U NPAKTHYECKUE PabdOThl, COOMIOAATH
npaBuiia rpu padboTte ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYOBAHUEM;

YMEHHE KPUTUYECKH OIICHMBATh M HWHTEPIPETHPOBATH HHPOPMAIIIIO
OMOJIOTMUYECKOTO  COJIEpP)KaHUs, BKIIOUAIONIYI0 TICEBAOHAYYHBIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAacCOBOW MH(pOpPMAINH, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl), STHYECKHE acCleKThl COBPEMEHHBIX WCCICIOBaHWA B OHOJIOTHH,
MeIHIIIHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaTh COOCTBEHHBIC IMCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011ast Ouosornyeckyro UHGOPMAILUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUITHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» ¢ 11
K1acce OTPaXaroT:

c(hOopMUPOBAHHOCTh 3HAHUW O MECTE M POJU OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KAapTUHBl MUPA U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKHX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (PYHKIIMOHATILHON
IPaMOTHOCTH YEJIOBEKA JJI PEIIeHUs )KU3HEHHBIX 3a/1ay;

yYMEHHE pPaCKphIBaTh COJEp)KaHHE OMOJOTHUYECKHX TEPMHUHOB W TOHSTHIA:
BUJ, TIOMYJSIUsA, TeHOGOH/I, IBOJIOLHUSA, ABIKYIINE CUIIbI ((PaKTOpBI) 3BOJIOINH,
IPUCTIOCOOJIEHHOCTh OPraHW3MOB, BHUIA000pa30oBaHUE, HKOJOTHYECKUE (DAKTOPHI,
HPKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBHI, PEAYUEHThI, I1ENMU  MUTaHHUS,
AKOJIOTHYECKasl MUpaMuIa, OMoreoreHos3, ouocdepa;

yMEHHE u3JlaraTh OWOJIOTHYECKHE TeopuH (PBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOpHsl DBOJIOIMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3aponpimeBoro cxojactea K. M. bapa, yepegoBaHusi TJIaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenust o ouocepe B. 1. Bepnanuckoro),
ONPENENATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJETh METOJaMU HayYHOTO MTO3HAHUS B OMOJIOTUU: HAOTIOIEHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIABMKCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX
PEe3yAbTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
Jie’aTh BBIBOJbI HA OCHOBAaHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJETATh CYUIECTBEHHbIE NPHU3HAKK CTPOCHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJOB, MOMNYJALMN, NPOIYLUEHTOB, KOHCYMEHTOB, pPEIYyILICHTOB,
OMOreolEHO30B M JKOCUCTEM, OCOOEHHOCTH TIPOLIECCOB: HACIEJCTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOI0 O0TOOpa, BHA000pA30BaHMS, MPHUCIOCOOICHHOCTH



OpPTaHM3MOB, JIEHCTBUS SKOJIOTMYECKUX (HAKTOPOB HAa OPraHM3MBI, MEpeHoca
BEIIECTB W TOTOKAa DJHEPTUM B HSKOCHUCTEMAaX, AHTPOIOTCHHBIX H3MEHEHUH B
HKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB M OMOT€OXMMHYECKUX
LIUKJIOB B Ouocdepe;

yMEHUE MPUMEHITh MOJyYeHHBbIC 3HAHUS i1 OOBSICHEHUS OWOIOTUYECKUX
IIPOLIECCOB U SIBJIICHUM, U1l IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJbl0 oOecredyeHuss Oe30MacHOCTH CBOEro 30POBBS M 30POBbS
OKPY’KaOIIUX JIIO/IeH, COOMIOCHISI HOPM TPaMOTHOTO TMOBEJCHHS B OKPY KaIOIIeH
NPUPOJHON Cpeae, MOHUMAaHHE HEOOXOIUMOCTH WCIIONB30BAHUS JOCTHKCHHH
COBPEMEHHOW OMOJIOTHH VISl palliOHATFHOTO MPUPOAOIIOIHE30BaAHNUS;

YMEHHE pemniaTh dJIEMEHTapHbIe OMOJIOTHYECKHE 3a/layM, COCTaBISITh CXEMBI
NepeHoca BEIIECTB M SHEPTUHU B IKOCUCTEMax (IIeNHU TUTaHN);

YMEHHE BBIMIOJHATH JIa0OpaTOpHBIE M MPAaKTHUYECKHE padoThl, COOIIOAAThH
npaBuia mpu padbote ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPHUTUYCCKH OIICHMBATh M WHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMUECKOTO  COJICP)KaHWs, BKIIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MacCOBOW MH(OpMAIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuWBaTh  TJIOOAIBHBIE  JKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHbIE IHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ast OMONOrMYecKyr0 HH(pOpMaIMI0O U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
MCIOJIb30BaTh MOHATUWHBIN anmnapat OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcnonv3oseanue pa3iuuHvlx 1 0.5 bubmorexa [TOK
https://m.edso0.ru/863e6122
Memoo06 npu uzy4yeHuu
Ouonozuyeckux 00veKmoes)
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHE OCIKOB 1 htts://m.eds0.ru/8636b72
DepMeHThl — OHOJIOTHYECKHE
Karanu3aTopsl Jlabopamopnas
5 paooma Ne 1 «H3yuenue 1 05 bubnuoreka [IOK
Kamaaumu4eckoi akmueHoCmu https://m.edso0.ru/863e6b72
dhepmenmos (na npumepe amunazol
ulu Kamanaszot)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm L https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hylentonbie kicnorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«H3yuenue cmpoenus Kiemok bubnuorexa [JOK
11 pacmenuii, HcueoOmHvIX, 2pudos u 0.5 https://m.edso0.ru/863e6ff0
Oaxkmepuii n00 MUKPOCKONOM HA https://m.edsoo.ru/863e716¢
20MOGLIX MUKPORPENapamax u ux
onucanuey
bu6mmoreka [IOK
12 OOMeH BelecTB WX MeTaboIu3M httos://m.eds00.ru/8636766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTkd. MuTto3. JlaboparopHas
15 pabota Ne 3 «Habnwoenue mumosa 0.5 bubmorexa HOK
https://m.edsoo.ru/863e7dc4
6 K/1lemKax KOHYUKa KopewKa jiyKa
HA 20MO0BbIX MUKDONPENnAapamaxy
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnaums — Guocuites e https://m.edso0.ru/863e796e
18 Hexnerounsie (hopMbl )KU3HU — bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpeHueE.
21 JlabopaTtopnast padota Ne 4 05 bubnuorexa [JOK
«H3yuenue cmpoenus nonoewvix https://m.eds00.ru/863e81b6
KJ1emoK Ha 20Mo6bIX
MUKponpenapamax
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
JlurnOpuHoe CKpeInBaHue. 3aKOH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTopHas pabora
26 Ne 5 «HM3yuenue pesynomamos 05 bubnuoreka [IOK
MOHOUOPUOHO20 U OUZUOPUOHO20 https://m.edso0.ru/863e8c60
CKpeuwjueanus y opo3oghuisl na
20MO0BbIX MUKPORpEnapamax
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

HN3menunBocts. HenacnencrteenHas
M3MEHUYMBOCTB. JlaboparopHas
pabota Ne 6. H3yuenue

N bubmmoreka [{OK

28 MOOuGuKauUonHOH L 05 https://m.edsocI)_.[ ru/863e8efe
U3MEHYUBOCM U, NOCMPOCHUE
6APUAUUOHHO20 PAOA U
8apUAUUOHHOU KPUBOIUL)

HacnencrBeHHasi "BMEHYMBOCTb.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«Ananuz mymayuit y opo3oguvt Ha https://m.edso00.ru/863e8efe
20MOBbIX MUKPONPENapamax

bu6moreka [IOK

30 Peneriica ueropexa L https://m.edso0.ru/863e8d78
O600menue mo Teme

31 «HacnenctseHHOCTE 1 1
W3MEHYHBOCTh OPTaHU3MOBY

bu6mmoreka [JOK

32 Cenekuuns Kak Hayka i npotece 1 https://m.edso0.ru/863e9214

33 MeTobl 1 JOCTHXKEHUS CETICKIINU 1 bubnmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTtexHo0THs Kak OTpacib 1 bubnnoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 kiaace

n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeck
ue padoTsl

Jara usyyenus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibH
ble pecypchl

PasBurHe 3BOTIONMOHHOTO Y4EHUS
Y. /lapBuHa.

Bun, ero xpurepun.

[Monynsitus u €€ renodoH 1.
N3menenne reHoGOH 12 TOTYJISIUN.
JlabopaTopHnas padora Nel
«Onucanue éuoa no
Mopghonocuueckomy Kpumepuro»

0,5

Bopw0sI 3a cymiecTBOBaHNE U €€
hopmBI.

EcrectBenHbIN OTOOP U €70 (OPMBI.
JlaGoparopHasi pabora Ne2
Buviasnenue npucnocoonenuii
0pP2aHU3MO8 K 6IUAHUIO PA3TUYHBIX
IKOI02UYeCKUX haxmopoe.

0,5

Ponb n3onsaiuu B BH1000pa3oBaHMH.
BunoobOpazoBanue.

MakposBomtonus, e
JI0Ka3aTeJIbCTBRA.

Cucrema pacreHuit
Y )KUBOTHBIX —
0TOOpakeHue
9BOJIIOLIUHU




I'naBaBIC
HaNpaBJICHUS
SBOJIIOINH
OPraHu4eCcKoro
MHpA

10

KoHTpoasHO-0000maronmit
YPOK.

11

OCHOBHBIE METOIBI CEICKIUN
1 OMOTEXHOJIOTHH.
Hocmuorcenusn
omeuecmeeHHbIX YUeHHDIX 6
oonacmu cenekuuu u
ouomexwnonozuu

12

MeToibl CeNneKIun PaCTEHUI.
MeTopl CeNneKIny )KUBOTHBIX.
IIpakTHyeckast padora Nel Ananus
U OLIEHKA ITHYECKHX ACIIeKTOB
Pa3BUTHS HEKOTOPbBIX
HCCJICIOBAHNIA B OMOTEXHOJIOTHH.

0,5

13

Cenexuusi MUKpPOOPTraHU3MOB.
CoBpeMeHHOE COCTOSsIHUE U
MIEPCIIEKTUBBI OMOTEXHOJIOTUU

14

Ilonoskenue yeIoBeKa B CHCTEME
JKHBOTHOI'O MHpa

15

OCHOBHBIC CTaguu aHTPOIIOICHE3A.
[[BI/I)KYH_II/IC CHJIbI aHTPOIIOI'CHE34d.

16

IIpapoauna yenoBeka. Packr u ux
MIPOUCXOKICHHE.

17

YTo HU3y4acT 5KOJIOT .

18

Cpena obuTaHus OPraHU3MOB U €€
(haxkTOpBHI.

19

MectooOuTaHne U  AKOJOTHYECCKHE

HHUIIIH.

20

OCHOBHBIE THIIBI YKOJIOTHYSCKOTO




B3aMMO/ICHCTBHSL.
KoHKypeHTHbBIE B3aUMOICHCTBHSL.

21

OCHOBHBIE YKOJIOTUYECKIE
XapaKTePUCTHKH TTOIYJISIUH.
JlnHaMuKa NOMYJISIINY.

22

DKoJIoTHYeCKHe coo0IIecTBa.
CrpykTypa coolmecTBa.
B3anMocBs3b Opranusmos B
COO00IIECTBAX.

3anosednux «Jlocunslit ocmposy

23

[MuimeBsie 11enu. DKOJIOTUUECKHE
nupamuipl. [lpakTuyeckas
padoraNe2 «CocraBiieHHe NMUIEBBIX
Henem».

0,5

24

Cykueccusi. BnusitHue 3arpsi3HeHU Ha
JKUBBIE OpraHu3MEbl. IlpakTuyeckasn
padora Ne3 «Onucanmue 3KOCHUCTEM
CBO€ii MECTHOCTHY

0,5

25

OCHOBBI palIMOHAIIBHOTO
MIPUPOAOTIOIH30BAHMS

26

I'nmorte3sl o IMPOUCXOXKACHUU XKU3HU

27

COBpeMeHHHe IpEaACTABJICHHUA O
IIPOUCXOKACHUHU JKU3HU.

28

OCHOBHBIE ATarbl Pa3BUTHS )KU3HU Ha
3emuie.

29

DBodtoius 6uochepsl.

30

AHTPOIIOTEHHOE BO3/ICHCTBHE HA
ouochepy.

31

IIpakTnuyeckas padora Ne4
«OneHKa aHTPONOr eHHBIX
U3MEHEHUI B Ipupojae»

0,5




31 Hrorosoe TectupoBanue 1o Kypcy 11
KJacca
33 HToroBelii ypok — KoH(pepeHIus

«Ponb 6I/IOJ'IOFI/II/I BHACTOSAIIEM U
OyIylleM 4e0BEYECKOM
IMUBUJIN3alIUN))

HUroro:

33




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYyeOnuk «O0mmas 6uonorus», uzaarensbcTBo JApoda, 2020 r. ABTOpPHI:

A.A Kamenckuii, E.A.KpuckyHnos, B.B.[laceunuk

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA
VYyeOnuk «O0mias 6uonorusy», uznatenbetBo Apoda, 2020 r. ABTOpSI:

A.A Kamenckuii, E.A.KpuckyHos, B.B.ITaceunuk

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bu6mmoreka LIOK https://m.edsoo.ru/863e8efe

Hudoypoxk
POIII


https://m.edsoo.ru/863e8efe

